
Time And Motion Study Techniques 1

Time And Motion Study Techniques

Time And Motion Study
Techniques

Downloaded from
everybodystreet.com by

Elena & Phoebe

INTRODUCTION TO TIME AND
MOTION STUDY TECHNIQUES

In the pursuit of operational excellence,
few  methodologies  have  proven  as
enduring  and  effective  as  time  and
motion study techniques. Born from the
early  days  of  industrial  engineering,
these  systematic  observation  methods
have  evolved  far  beyond  the  factory
floor,  now  influencing  healthcare,
logistics,  software  development,  and
service  industries.  At  their  core,  time
and motion study techniques are about
breaking down work into its fundamental
components, measuring how long each
task takes, and identifying opportunities
to  eliminate  waste,  reduce  inefficiency,
and improve productivity. Whether you
are a small  business owner looking to
streamline  your  shop  floor  or  a  process
improvement  specialist  aiming  to  refine
complex workflows, understanding these
techniques  offers  a  powerful  lens  for
seeing  work  as  it  truly  occurs,  rather
than as we imagine it.
Time and motion study techniques rest
on a simple but profound insight: before
you can improve a  process,  you must
first  understand  it  completely.  By
combining precise timing with detailed
observation  of  movement,  these
methods provide objective data that cuts
through  guesswork  and  anecdotal
opinion. This article explores the history,
principles,  modern  applications,  and
practical  steps  for  implementing  these

techniques,  offering  a  comprehensive
guide for anyone seeking to make their
operations  more  efficient,  safer,  and
more  profitable.

THE ORIGINS AND EVOLUTION OF
TIME AND MOTION STUDIES

The  story  of  time  and  motion  study
techniques begins in the late 19th and
early 20th centuries, during the rise of
industrial  capitalism.  Two  figures  stand
out  as  pioneers:  Frederick  Winslow
Taylor  and  Frank  and  Lillian  Gilbreth.
Taylor,  often  called  the  father  of
scientific  management,  developed  what
he called time study. Using a stopwatch,
he would break jobs into smaller tasks,
time each element, and then identify the
most  efficient  way  to  perform the  work.
H i s  f a m o u s  p i g - i r o n  h a n d l i n g
experiments  demonstrated  that  by
standardizing  motions  and  providing
proper  rest  breaks,  workers  could
dramatically  increase  output  without
exhausting  themselves.
At  the  same  time,  Frank  Gilbreth,  a
contractor  turned  management
consultant, developed motion study as a
complementary  discipl ine.  After
observing  that  bricklayers  used  vastly
different  motions  to  perform  the  same
task, Gilbreth began filming workers and
analyzing  their  movements  frame  by
frame.  He  identified  seventeen  basic
hand motions, which he called therbligs
(his  surname  spelled  backward),  and
argued  that  eliminating  unnecessary
motions  led  to  faster,  less  fatiguing
work.  His  wife,  Lil l ian  Gilbreth,  a
psychologist  and  industrial  engineer,
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added  a  human  element  to  these
studies,  emphasizing  worker  welfare
alongside  productivity.
Over  the  decades,  time  and  motion
study  techniques  merged  into  what  is
n o w  c o m m o n l y  c a l l e d  w o r k
measurement  or  methods  engineering.
Today,  these  techniques  are  not
confined  to  manufacturing  but  are
applied  across  domains  ranging  from
surgical operating rooms to call centers,
warehouse  logistics,  and  even  athletic
training.  The  core  principle  remains
unchanged: observe, measure, analyze,
and improve.

CORE PRINCIPLES OF TIME AND
MOTION STUDY TECHNIQUES

To  apply  t ime  and  motion  study
techniques  effectively,  several
foundational  principles  guide  the
practitioner.  First  is  the  principle  of
objective  observation.  The  observer
must  remain  neutral,  recording  what
actually  happens  rather  than  what  is
supposed  to  happen.  This  requires
careful  attention  to  detail  and  the
discipline  to  avoid  interfering  with  the
process while studying it.
Second is subdivision of work. Every
job  can  be  broken  into  smal ler ,
measurable  elements.  A  time  and
motion study begins by identifying these
natural breakpoints, such as picking up a
tool, moving to a machine, or tightening
a  bolt.  Each  element  should  be  short
enough to measure accurately but long
enough to be meaningful.

Standardization ensures that the
study captures typical
performance rather than
exceptional or subpar work. This
involves training the worker,
setting up the workplace

consistently, and using proper
tools.
Sampling and repetition are
essential because human
performance varies. A single
observation is unreliable; multiple
timings are needed to establish a
representative average.
Fatigue and allowances must be
factored into the final standard
time. Real workers need breaks to
rest, attend to personal needs, and
recover from the demands of the
task.

KEY TECHNIQUES: TIME STUDY,
MOTION STUDY, AND WORK
SAMPLING

Within the broad field of time and motion
study  techniques,  three  primary
methodologies stand out, each with its
own strengths and ideal applications.

Time Study
Time  study,  also  known  as  stopwatch
time study, is the most direct approach.
The observer uses a stopwatch or timing
device to record how long each element
of  a  task  takes  over  several  cycles.
Modern  time  study  often  employs
electronic  timers  or  software  that
automatically logs intervals. The data is
then analyzed to  compute an average
time, which is adjusted for performance
rating  and  allowances  to  arrive  at  a
standard time. This technique works best
for  repetitive,  short-cycle  tasks  where
precision  is  critical,  such  as  assembly
line operations, packaging, or data entry.

Motion Study
Motion study focuses on the movements
themselves  rather  than the  clock.  The
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goal is to identify wasteful, awkward, or
unsafe motions and replace them with
efficient  patterns.  This  is  often  done
using video recording, which allows the
analyst  to  watch  the  task  repeatedly,
sometimes in slow motion. The Gilbreth's
therblig  analysis  remains  a  powerful
framework for categorizing motions into
effective  and  ineffective  types.  Motion
study  is  invaluable  for  ergonomic
improvements,  workstation design, and
reducing physical strain on workers.

Work Sampling
Work sampling is a statistical technique
tha t  i nvo l ves  mak ing  r andom
observations of a worker or process over
time. Instead of continuous timing, the
observer records what is  happening at
specific  moments.  By  accumulating
hundreds of snapshots, the analyst can
determine the proportion of time spent
on various activities, such as productive
work,  waiting,  or  idle  time.  Work
sampl ing  is  less  int rus ive  than
continuous observation and is well suited
for  long-cycle  jobs,  irregular  tasks,  or
situations  where  direct  timing  is
impractical.

MODERN TOOLS AND
TECHNOLOGIES

While  the  classic  stopwatch  and
clipboard still have their place, modern
time and motion study techniques have
been transformed by technology. Video
analysis  software  allows  for  precise
frame-by-frame playback and automated
therblig  identification.  Wearable  sensors
and motion capture systems record hand
movements,  body  angles,  and  energy
expenditure  with  remarkable  accuracy.
Software  applications  like  ProModel,
Simio,  or  even  spreadsheet-based

templates can model processes virtually,
allowing analysts to test improvements
before  implementing  them in  the  real
world.
In  manufacturing  environments,
automated  data  collection  through
programmable  logic  controllers  and
machine  monitoring  systems  provides
continuous  time  data  without  human
observers.  In service industries,  screen
capture  tools  and  keystroke  logging
software  record  how  workers  interact
with  computer  systems,  revealing
inefficiencies  in  digital  workflows.  These
tools  reduce  the  burden  of  manual
observation  while  providing  richer
datasets  for  analysis.
However, technology is only an enabler.
The  fundamental  skill  of  the  analyst
remains  the  ability  to  ask  the  right
questions, interpret data in context, and
design solutions that are practical  and
accepted  by  workers.  The  human
element  of  time  and  motion  study
techn iques  can  never  be  fu l l y
automated.

STEP-BY-STEP IMPLEMENTATION
GUIDE

Implementing  time  and  motion  study
techniques  in  your  own  organization
does  not  require  a  large  budget  or  a
team  of  consultants.  By  following  a
structured  approach,  you  can  conduct
meaningful  studies  that  lead  to  real
improvements.

Define the scope and1.
objective. Clearly articulate what
process you want to study and
why. Be specific about the
expected outputs, whether it is
reducing cycle time, cutting waste,
or improving ergonomics.
Select the work and worker.2.
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Choose a task that is
representative and a worker who is
experienced and willing to
participate. Explain the purpose of
the study to allay any concerns
about being evaluated.
Break the process into3.
elements. Define each element
with a clear starting and ending
point. Keep elements short but
measurable. For example, in a
packaging task, elements might
include "open box," "insert
product," "tape flap," and "place
on conveyor."
Choose your measurement4.
technique. Decide whether
continuous timing, snapback
timing, video analysis, or work
sampling is most appropriate for
the task and the context.
Collect data. Record at least ten5.
to fifteen cycles for short tasks, or
more for variable work. Document
environmental conditions, any
interruptions, and the worker's
pace.
Analyze the data. Calculate the6.
average time for each element.
Adjust for performance rating if
using traditional time study. Apply
allowances for fatigue, delays, and
personal needs.
Identify improvements. Look for7.
elements with high variability, long
durations, or awkward motions.
Ask whether any elements can be
eliminated, combined, or
rearranged.
Implement changes. Work with8.
the team to design a new method,
retrain workers, and modify the
workspace as needed.
Measure again. After changes9.
are made, conduct a follow-up
study to verify that improvements

have been achieved and
sustained.

BENEFITS AND CHALLENGES

The  advantages  of  applying  time  and
motion study techniques are substantial.
Organizations  typically  see  measurable
gains in productivity, often ranging from
ten to thirty percent in  the first  cycle of
improvement.  Standardized  work  leads
to  more  consistent  quality,  as  fewer
deviations  and  errors  occur.  Workers
benefit from reduced physical strain and
clearer  expectations  about  how  tasks
should  be  performed.  Managers  gain
objective  data  to  support  decisions
about  staffing,  equipment  investment,
and  layout  design.
Yet  these  techniques  are  not  without
challenges. Workers may feel threatened
by  being  observed,  fearing  that  the
study will be used to increase quotas or
justify  layoffs.  This  resistance  can
undermine the accuracy of the data and
the success of the implementation. It is
critical  to  communicate  transparently
about the goals, involve workers in the
analysis,  and  share  the  benefits  of
improvements  with  the  team.
Another  chal lenge  is  the  r isk  of
overstandardization.  Not  every  task
benefits  from  being  broken  down  and
t imed  to  the  second.  Creat ive ,
knowledge-based  work  often  requires
flexibility  and  autonomy  that  rigid  time
standards  can  stifle.  A  skilled
practitioner  knows  when  to  apply
detai led  t ime  and  motion  study
techniques and when a lighter touch is
more appropriate.

REAL-WORLD APPLICATIONS
ACROSS INDUSTRIES

Time and motion study techniques have
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proven  their  value  in  a  remarkable
variety  of  settings.  In  healthcare,
surgical teams use video-based motion
analysis  to  refine  instrument  handling
and reduce procedure times, leading to
better patient outcomes and lower costs.
Emergency  departments  apply  work
sampling to understand how nurses and
doctors  spend  their  time,  revealing
bottlenecks  that  can  be  addressed
through better triage protocols or supply
organization.
In logistics and warehousing, time and
motion  studies  help  design  picking
routes  that  minimize  walking distance,
optimize shelf  layouts,  and reduce the
time needed to retrieve and pack items.
E-commerce  companies  use  these
techniques  to  fine-tune  their  fulfillment
operations,  directly  impacting  delivery
speed and customer satisfaction.
In the realm of  software development,
the  principles  have been adapted into
methodologies  like  lean  software
development  and  Kanban.  While  not
using  stopwatches,  these  approaches
share the core idea of observing the flow
of  work,  measuring  cycle  times,  and
identifying waste in the form of waiting,
rework, or unnecessary features.
Even in retail and hospitality, time and
motion  study  techniques  assist  in
designing  restaurant  kitchens  for
efficient  food  preparation,  arranging
retail  displays  to  minimize  customer
congest ion,  and  standard iz ing
housekeeping procedures in hotels. The
universality  of  the approach lies  in  its

focus on observable, measurable human
activity.

COMMON MISTAKES TO AVOID

Even experienced practitioners can fall
into  traps  when  conducting  time  and
motion  studies.  One  frequent  error  is
studying a process that is not yet
stable. If the method, tools, or worker
training  vary  significantly  from  day  to
day, the study will capture noise rather
than signal, and the resulting standard
will  be  unreliable.  Always  standardize
the process before measuring it.
Another  common  mistake  is  ignoring
the  human  element.  Pushing  for
maximum  speed  without  considering
fatigue,  morale,  or  safety  leads  to
burnout, turnover, and eventual declines
in productivity. Time and motion study
techniques  should  always  include
appropriate allowances and be used as
too l s  fo r  improvement ,  no t  as
instruments  of  pressure.
Sampling too few cycles  is  another
pitfall.  A  handful  of  timings  may  not
represent the true variation in a process,
especially  for  longer  or  more  variable
tasks.  Use  statistical  principles  to
determine the necessary sample size for
your desired level of confidence.
Finally,  failing to  communicate  and
involve  workers  almost  guarantees
resistance and failure. The people who
do the work  every  day understand its
nuances  better  than  any  outside
observer.  Engaging  them in  the  study
and the improvement process not only


